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Abstract: In Gimcheon area of the central Yeongnam massif granite gneiss occurrs with intercalated
biotite gneiss as xenolith or restite. In order to understand the evolution of the central Yeongnam massif,
it is essential to have absolute age information, but not many age data are available yet. Furthermore the
previous age determinations from the study area are not compatible with the outcrop relationship. In this
study we determined chemical ages from the zircon grains. We obtained ages of 1970+ 78(16)Ma from
the granite gneiss, 1814 £77(16)Ma from the outer rim of a rounded zircon and 1973 +97(16)Ma from
a longish zircon, both from the biotite gneiss. These ages seem to indicate the timing of granitic magma
intrusion and subsequent metamorphism. Ages of 2954 £158(16)Ma, 2440+58(16)Ma, and 2219+
36(1c)Ma obtained from zoned core of the rounded zircon grain from the biotite gneiss suggest various
geological events before such metamorphism of the biotite gneiss. Ages in the range of 1450~1670 Ma
observed in zircons of both gniesses suggest later metamorphism that the granite gneiss and the biotite
gneiss experienced together. The chemical age determination by electron probe micro-analyzer of this study
utilized 1xm beam diameter and it seems to be a very useful age determination from the zircons with
complex growth history because of superior spatial resolution.
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Fig. 2. Outcrop photograph of granite and biotite
gneisses.
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Fig. 3. Outcrop photographs showing (a) migmatized
granite and biotite gneisses. (b) biotite gneiss xenolith in
granite gneiss.
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Fig. 4. Photographs showing (a) granite and (b) biotite
gneisses.
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Fig. 5. Photomicrographs of granite (a, b, and c) and biotite gneisses (d: relict of garnet, e: clinopyroxene with reaction
rim of amphibole and f: coexisting garnet and orthopyroxene).
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Fig. 6. Photographs of various zircon morphologies separated from the biotite gneiss.
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Table 1. EPMA analyses on zircon grains from granite and biotite gneisses of Gimcheon area.

Rock Type  Sample Spot # Uwt%)  Thwt% Pb(wt%) Y (wt%) U*(wt%) T (Ma)
K9610A-1 35 0.1004 nd 0.0336 0.0798 0.1004 1927
36 0.0846 0.0023 0.0313 0.0790 0.0852 2072
K9610A-2 39 0.1458 0.0096 0.0486 0.0206 0.1484 1895
40 0.1402 0.0064 0.0494 0.0658 0.1419 1987
Average 0.1025 0.0062 0.0362 0.0613 0.1038 197078
K9610A-3 41 0.2140 0.0020 0.0583 0.0167 02145 1629
42 0.0413 0.0064 0.0179 nd 0.0429 2280
, K9610A-4 37 0.0583 nd 0.0147 0.0658 0.0583 1531
gf;‘st: K9610B-1 1-1 0.7487 02475 0.0333 ND 09357 281
12 0.1667 0.0473 0.0157 ND 0.2052 586
1-3 0.1992 0.0423 0.0073 ND 0.2408 241
K9610B-2 2-1 0.1372 0.0519 0.0084 ND 0.1736 379
K9610B-3 3-1 04773 0.0263 0.0145 ND 0.5507 210
K9610B-4 4-1 0.1642 0.0379 0.0049 ND 0.1996 196
42 0.1301 0.0305 0.0080 ND 0.1581 395
K9610B-5 51 0.1776 0.0931 0.0130 ND 0.2335 433
Average 0.2751 0.0721 0.0131 03372 340£133
28 03263 0.0322 0.1242 0.4824 03347 2088
29 0.6621 0.0808 02124 0.6213 0.6838 1816
K9609A 30 0.4404 0.0649 0.1536 0.4340 04576 1932 .
(longish 31 0.7237 0.0917 02542 0.7314 0.7480 1951
grain) 2 1.1005 0.0445 0.4034 0.7623 1.1121 2052
33 0.5349 0.0368 0.1914 0.0962 0.5446 2003
Average 0.6313 0.0585 0.2232 0.5213 0.6468 1973197
7 0.0361 0.0413 0.0279 0.1197 0.0456 2969
9 0.0485 0.0282 0.0315 0.1157 0.0551 2841
10 0.1985 0.1574 0.1434 0.2608 0.2346 2966
1 0.0909 0.0655 0.0777 0.1731 0.1144 3165
19 0.0412 0.0420 0.0340 0.1146 0.0505 3147
20 0.1228 0.1120 0.0877 04382 0.1491 2824
23 0.1214 0.0948 0.0791 0.1901 0.2523 2769
Average 0.0942 0.0773 0.0688 0.2017 0.1288 29541158
1 03417 0.0186 0.1579 0.1949 0.3463 2452
13 04311 0.0139 0.2026 0.1593 04345 2472
Biotite 21 0.1535 0.0068 0.0744 0.0734 0.1491 2512
Gneiss 24 0.1848 0.0039 0.0832 0.0718 0.1439 2402
25 0.2031 0.0185 0.0911 0.0665 02077 2365
K9609B  Average 0.2628 0.0123 0.1218 0.1132 02563  2440%58
(rounded 2 04017 0.0225 0.1646 0.1399 0.4075 2225
grain) 6 0.5345 0.0178 02211 0.2544 0.5390 2252
12 0.5333 0.0302 02125 02522 0.5411 2180
Average 0.4898 0.0235 0.1994 02155 04959 2219136
3 03605 00218 0.1173 0.1223 03663 1862
5 03830 0.0153 0.1140 0.2482 0.3871 1740
14 03545 0.0374 0.1060 0.2657 0.3647 1720
15 0.0703 0.0060 0.0223 0.0628 0.0719 1814
16 0.1314 0.0189 0.0457 0.1343 0.1364 1928
2 0.2471 0.0195 0.0786 0.1944 0.2523 1821
Average 0.2578 0.0198 0.0807 0.1713 02631 181477
26 0.2412 0.0252 0.0589 0.1689 0.2482 1454
47 0.1755 0.0048 0.0428 0.06358 0.1768 1479
171 0.0965 0.0223 0.0229 0.1317 0.1028 1387
181 03576 0.0332 0.1962 0.3202 03655 2724

U*: measured U(abundance) plus equivalent of measured Th(abundance).
T : discordant ages. nd: not detected. ND: not determined.
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Fig. 7. Pb vs. U* diagram for a longish zircon from the
biotite gneiss. (a) cross section showing analyzed 6 spots.
(b) plots of Pb vs. U* diagram showing average age.
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